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[57] ABSTRACT 
A telephone system automatic ringing code decoder 
useful to prnyifc single party rinq jnfl on a multi-party 
telephone line . The decoder counts the number of ring 
bursts arid detects the length of the l ast ring burst in the 
first ring burst code sequence and compares it with a 
preselected code. Upon finding a match, it provides an 
output on an SEL lead, indicating that further ringing 
can be applied to a subscriber's set ringer. 

14 Claims, 6 Drawing Figures 
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RINGING DECODER CIRCUIT 

BACKGROUND OF THE INVENTION 

This invention relates to a decoder circuit, and partic- 5 
ularly to a circuit for decoding telephone system coded 
ringing signals. 

Multi-party line telephone system subscriber loops 
which have a plurality of subscriber's sets connected to JQ 
the same subscriber's loop normally utilize some form of 
ringing encoding in order to alert the subscriber that his 
telephone set is to be answered, or different frequencies 
of ringing which are filtered at the telephone set and 
ring only a designated telephone. The present invention 15 
is concerned with the type of coded ringing in which 
series of long and short ring bursts are sent from the 
central office to all of the telephones connected to a 
particular subscriber's line. In such systems the sub- 
scriber, hearing a particular predesignated code which 2Q 
is unique to his station, recognizes his code and answers 
the telephone. 

When this type of ringing code is sent from the cen- 
tral office along a particular multi-party subscriber's 
line, all of the telephones ring. It has been found to be 2 $ 
annoying and distracting to the subscribers to listen to 
all of the ringing codes and to mentally decode them 
while only one of the parties to the multi-party line need 
answer the call. The attention and resulting mental 
stress which is required of all of the remaining parties 30 
could be eliminated if only the designated telephone 
were rung, and a subscriber need only listen for the 
presence of ringing, since he would know that the ring- 
ing which he hears is intended only for him. 

The present invention is an automatic ringing de- 35 
coder circuit which is intended to be used to decode 
ringing codes, thus relieving the subscribers of the stress 
of mentally decoding them. The invention can be used 
in conjunction with a switch in series with the portion 
of the subscriber's line leading connected to a particular 40 
subscriber's telephone, to switch the line to that sub- 
scriber only in the event the decoded ringing designates 
that the call is intended for that subscriber. The switch 
would remain closed unless ringing were received (fa- 
cilitating outgoing calls), but as soon as ringing is re- 45 
ceived, the portion of the subscribers line leading to 
each of the subscribers would open until decoding has 
been effected. Following decoding, only the subscribers 
line leading to a particular subscriber would close, al- 
lowing further coded ringing signals to ring only the 50 
designated subscriber's telephone. That subscriber, 
hearing his telephone ring, merely answers it without 
mentally decoding the ringing. 

The present invention is a circuit for effecting the 
ringing decoding. A copending Canadian patent appli- 55 
cation, Ser. No. 298,723, filed Mar. 13, 1978, entitled 
PARTYLINE SUBSCRIBER INTERFACE CIR- 
CUIT and invented by Guido Panizzon et al describes 
ancillary apparatus which can be used in conjunction 
with the present invention to open and close the respec- 60 
tive portions of the subscriber's line connected to the 
multi-party line, and is incorporated by reference. 

Multi-party line systems require the use of revertive 
ringing, in which the central office is caused to ring all 
the telephones of a multi-partly line when one sub- 65 
scriber wishes to ring another party of the same multi- 
party line. This may consist of spaced short bursts of 
splash ringing. 
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The telephone switching office normally provides 
five different types of ringing codes as follows: CI type 
comprising a long ring, C2 type comprising two long 
rings, C3 type comrpising a long ring followed by a 
short ring, C4 type comprising a long ring followed by 
two short rings, and C5 type comprising a long ring 
followed by a short ring, which is followed by a long 
ring. Ringing voltage, typically 90 volts ax. at about 20 
Hz is applied between the ring or tip lead and ground. 
Tip party subscriber sets are connected with reversed 
polariy, to facilitate decoding on ring or tip to ground. 

It has been found that v arious types of central offices , 
while providing the above-aese nbed tvpef j nf ™fy"r 
initiate the ringing bursts at different time sequences 
relative to each other, and indeed, provide long ring of 
different time periods. For example, the short ring 
bursts are standarized at J second each, but the long 
ring bursts can vary between 1 second and 1 \ seconds. N 
Further, the time tolerance of the ring bursts have 
been found to vary widely, and the transmission line 
characteristics of the subscribers lines, the longitudinal 
signal characteristics, the degree of imbalance, eta, all 
have been found to affect the characteristics of the 
ringing signal to a substantial degree. In addition, the 
time between sequences of ring bursts varies between 
the types of ring bursts noted above. 

The above-noted difficulties have made machine de- 
coding heretofore available not completely reliable, and 
consequently ringing decoding has generally been left 
to the human subscriber. 

The present invention, on the other hand, provides 
means for reliable decoding of ringing signals, and fur- 
ther provides means for ignoring splash ringing. 

BACKGROUND OF THE INVENTION 

The present invention is based on methods of decod- 
ing which detect factors which are similar to those 
mentally recognized by a human listener. The timing 
between ring bursts has been found to decrease, the 
longer the ringing period within a sequence. This is 
difficult to discern by a human listener. In the present 
invention the number of ringing bursts is counted, and 
the length of the last burst alone is recognized. These 
two factors are utilized to decode the ringing signal, 
while the timing between bursts is used to distinguish 
between the firs tsequence of ringing burst s which is to 
be decoded, analhe second sequence of ringing bursts 
which is allowed to pass to the telephone set by external 
circuitry not part of the present invention. 

The present invention, as a result of the decoding, 
thus provides an indication signal to the external cir- 
cuitry that a ringing code has been received which is 
intended for the associated telephone set, and thus that 
the subscriber's line should be closed. The remaining 
subscriber's lines, having received a ringing code which 
does not designate associated subscribers, remain open 
circuited and ringing is not applied to the their tele- 
phone sets. 

The invention in general is a ringing decoder circuit 
for decoding coded ringing signals comprising at least 
one sequence of bursts of ringing signals, comprising 
means for counting the total number of bursts in the 
sequence, means for detecting the length of the final 
burst in the sequence relative to a predetermined per- 
iod, and means for indicating the reception of a prede- 
termined code in the event the number of bursts and the 
relative length of the final burst in the sequence respec- 
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tively match a predetermined indicated number and 
relative length. 

BRIEF INTRODUCTION TO THE DRAWINGS 

A better understanding of the invention will be ob- 5 
tained by reference to the detailed description below, 
and to the following drawings, in which: 

FIG. 1 depicts the timing of different standard ring- 
ing codes provided by one type of central telephone 
switching office, 10 

FIG. 2 is a block schematic of the invention in its 
most general form, 

FIG. 3 is a more detailed partly schematic and partly 
block diagram of the preferred form of the invention, 

FIGS. 4 and 5, when placed together with FIG. 4 15 
above FIG. 5 form a schematic diagram of the preferred 
form of the invention, and 

FIG. 6 depicts signal waveforms at various locations 
in the circuit of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Turning now to FIG. 1, a time graph is shown which 
depicts a sequence of ringing for each of five standard 
ringing codes C1-C5, as well as RR for splash ringing. 
The vertical bars are spaced at half second intervals, 
showing a total of six seconds which defines the se- 
quence time. The timing chart which has been shown 
corresponds to the standard codes provided by the SF-1 
telephone switching office, which is manufactured by 
Northern Telecom Limited of Toronto, Canada al- 
though a similar scheme is generally followed by most 
North American switching offices. 

For example, the CI type of code is a single long ring 
burst 1J seconds duration. The ring burst is repeated 35 ratus is installed on a particular dedicated portion of the 
after a wait of 4i seconds following its termination. 

The C2 type of coded ringing is comprised of two 
long bursts, each 1 second long, separated by a 1 second 
interval. The sequence is repeated after an interval of 3 
seconds. 40 

The C3 type of ringing code is comprised of a single 
long burst followed by a short burst. The initial long 
burst is H seconds long, followed by a & second inter- 
val, which is followed by a | second ring burst The 
sequence is repeated after 3 J seconds. 45 

It is believed that the C4 and C5 types of ringing 
codes are clear from the diagram, and need not be de- 
scribed further. However, the revertive ringing code 
(RR) is a J second burst which starts \\ seconds after 
the beginning of the ringing cycle, and is followed by a 50 
2\ second wait, which is followed by a J second ring 
burst. Each \ second ring burst occurs following a 2£ 
second wait 

While the above general coding scheme is standa- 
rized, and is followed by the conforming switching 55 
offices, some variations do occur. For example, the 
SP-1 type of switching office, which is also manufac- 
tured by Northern Telecom Limited, has a CI code 
which is a 2 second long ring burst, followed by a 4 
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cally significant variations occur frequently with differ- 
ent kinds of switching offices, and have made automatic 
decoding difficult 

FIG. 2 shows the ringing code decoding invention in 
block form in its most general form. The various ringing 
codes are applied via input 1 to both a burst counter 2 
and burst length detector 3. The outputs of both the 
burst counter and burst length detector are applied to 
inputs of a code comparing circuit 4. A plurality of code 
designation switches 5 is connected to the code compar- 
ing circuit Output 6 of the code comparing circuit 4 is 
provided to carry a designation that a code has been 
received which has been predesignated by the code 
designation switches. 

In operation, the sequence of ring bursts is applied to 
burst counter 2, which counts the number of ring bursts, 
and applies the result to the input of code comparing 
circuit 4. It also designates the end of the sequence to 
pulse length detector 3. 

The ring bursts are also applied to the pulse length 
detector 3, which detects whether the last ring burst 
exceeds or is shorter than a predesignated time, in order 
to distinguish whether the ring burst is of short or long 
duration. 

Once the end of sequence has been indicated to the 
burst length detector 3 a resulting signal at its output is 
an indication to the code comparing circuit that the last 
burst of ringing within the first sequence is of long or 
short duration. 

The code comparing circuit thus receives an indica- 
tion of the number of ring bursts in a coded ringing 
sequence, and also an indication of whether the last 
burst is of long or short duration. Predetermined ones of 
code designation switches 5 are closed when the appa- 



subscribers line, to establish the particular code associ- 
ated with the subscriber. The code comparing circuit 4 
compares the number of ring bursts and the relative 
length of the final burst with the predesignated code, 
and if it finds a match, provides an indication signal on 
the output 6 that the received ringing code is intended 
for the local subscriber. 

External circuitry which does not form part of this 
invention may now connect the subscriber's fine to the 
local telephone set, allowing further ringing to pass 
through to the telephone set ringer. The subscriber, in 
hearing the ringing, now need not mentally decode the 
ringing code, but can answer the telephone as soon as he 
hears the ringing. 

Turning now to FIG. 3, key elements of the preferred 
form of the inventive circuit are shown to illustrate the 
principle of operation. Both the structure and operation 
will be described simultaneously below. 

T he rin ging voltage from the ring lead is applied to 
the RRV lead, having been previously converted by 
other well known circuitry to square wave pulses at the 
ringing frequency, e.g. 20 hertz. The ringing, pulses 
appear in groups of ring bursts, and the signal is applied 
to envelope detection circuit 21. Also connected to the 



second interval before it is repeated. The C2 code for 60 envelope detection circuit 21 is the output signal of a 



the SP-1 switching office is comprised of 1 \ second ring 
burst, followed by a J second interval, and a second 1 £ 
second ring burst. While the C2 format is followed, 
clearly the time of the long ring bursts are longer than 
the corresponding ones generated in the SF-1 switching 65 
office, and the intervening silent period between bursts, 
and the silent time between repeats of the sequence are 
shorter. These types of seemingly minor, but electri- 



synchronization clock 22. 

The envelope detection circuit 21 is adapted to react 
after a predetermined period, such as 6 milliseconds, to 
ensure that the incoming signal is not a noise pulse, a 
transient, or the like. The envelope detection circuit 21 
generates an output signal which is a 100% duty cycle 
representative of the input signal for valid input signals. 
For example, where a 20 hertz input pulse signal is 
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applied from the RRV lead with approximately 50% line and inhibit the seizing of the line durmg the ringing, 
duty cycle, the envelope detection circuit, after its ini- which circuitry does not form part of the present m ven- 
tial reaction delay, spreads the 50% duty cycle pulse to tion. 

100% at the 20 hertz frequency. If there is a dropout of The ring burst envelopes are applied to decimal 
the signal following the first cycle, the period of the 5 counter 26 from the output of either envelope detector 
resulting signal will only be as long as the dropout. 21 or 25. Each burst envelope results in an output pulse 
However if there is no dropout, the envelope detection provided on the first, second, third, etc. output leads in 
circuit bridges the period to the next cycle, until the succession. The first, second, and third output leads are 
entire ring burst has been bridged. The envelope contin- each connected to a corresponding input of AND gates 
ues for the remainder of the bridging time. 10 27, 28 and 29, and the third lead is connected to a count 

The envelope detection circuit is also adapted to disable input of counter 26. 
operate with adaptive bridging; after the first three A clock 30 has its output connected to the input of 
ringing frequency cycles have been successfully binary counter 31. Binary counter 31 produces a long 
bridged and received, the bridging period extends to a pulse length or period of, for example I J seconds on its 
minimum of 150% of the ringing cycle. In case of a 15 third output, a pulse length of one half the long pulse 
dropout folio wing for example three successive success- period, or i seconds on its second output, and a signal 
ful ringing cycles, the envelope detection circuit will having a pulse length of i the second output, or | see- 
not produce an output dropout of the pulse signal if onds on the first output lead. The first output lead is 
there is a fault in the ringing signal within the delay connected to a second input of AND gate 27, the sec- 
period. 20 ond output is connected to the second input of AND 

For a 20 hertz signal, the ringing cycle is 50 millisec- gate 28, and the third output lead is connected to the 
onds, with a pulse time of approximately 25 millisec- second input of AND gate 29. The output of AND 
onds. In order to extend to a 100% duty cycle, it is gates 27, 28 and 29 are connected to decoder and code 
preferred that the envelope detection circuit should selector 32, 

initially delay the pulse to 62 milliseconds, i.e., the en- 25 The output of the envelope detection circuitry 21 is 
tire pulse, rather than being 25 milliseconds or 50% connected to a ring burst change indication circuit 221, 
duty cycle, will extend to 62 milliseconds, which is which has its output connected to the reset input of 
somewhat in excess of the 50 millisecond cycle time. binary counter 31. 

The excessive pulse delay is preferred in order to take The present circuitry operates to determine at what 
care of various timing inaccuracies of the ringing gener- 30 point in time the end of the ring burst signal sequence 
ator equipment from the central office, and to ensure occurs, with decreasing waiting time following succes- 
that bridging to the next ringing pulse occurs with cer- sive ring bursts. 

tainty (after the initial 6 millisecond delay). In this man- The ring burst envelope signals are applied to the 
ner the ringing burst envelopes are built up, but in case input of decimal counter 26 and are counted therein, 
of a dropout which exceeds, initially, 62 mUliseconds, a 35 With each ring burst signal, outputs 1, 2 and 3 succes- 
shortened ring burst pulse period occurs. sively go to high level, each remaining at high level 

Envelope detector circuit 21 is also adapted to in- until the next ring burst is received and the next output 
crease the pulse delay period preferably to 185 milliseo goes to high level. 

onds following the initial three cycle delay, each of Accordingly, as each ring burst is received, one input 
about 62 milliseconds from the beginning of each ring 40 of each of AND gates 27, 28 and 29 go to high level 
pulse. This allows dropouts to occur as long as 185 successively. 

milliseconds before the ring burst envelope is termi- The ring burst envelope output signal of envelope 
nated. detection circuit 21 is also applied to ring burst change 

Assuming that the resulting ring burst envelope is not circuit 221, which applies pulses in synchronism with 
terminated, an output signal is applied to one input of 45 the ringing envelope to the reset input of binary counter 
OR gate 23, which indicates at its output RB2 that a 31, When this signal goes to low level, the binary 
valid ring burst signal has been received. counter is released and begins counting. Since the reset 

If the rin ging s ignal appears on the tip lead, it is ap- signal goes to low level between ring burst envelope 
plied to the TRV lead, which is connected to the input pulses, it is clear that binary counter is allowed to count 
of envelope detector circuit 25, the latter being similar 50 during the interval between ring bursts. Clock 30 drives 
to envelope delay circuit 21. In addition, synchroniza- binary counter 31. 

tion clock 22 is applied to envelope detector circuit 25 Output 3 of binary counter 31 carries 1 i second 
in a similar manner as to envelope delay circuit 21. pulses, output 2 carries pulses of 1£ this time, or i sec- 
Envelope detector circuit 25 also operates in a similar onds, and output 1 carries § second pulses, 
manner as envelope detector circuit 21, and provides an 55 As an example of operation, consider the case in 
output signal indicating reception of a valid ringing which two long ring bursts are sent, as in the C2 form of 
envelope, to a second input of OR gate 23. Also an ringing (FIG. 1). The two long pulses are separated by 
output of envelope detector circuit 25 is applied to the a one second interval. 

second input of AND gate 25. The decimal counter receives the first long ring burst 

In the event of a ringing signal appearing on the tip 60 from the envelope detection circuit 21. When it has 
lead, envelope detector circuit 25 causes OR gate 23 to received the first burst, a high level potential is applied 
provide an output signal on the RB2 lead, indicating to output 1 of decimal counter 26, and appears continu- 
that a ring burst signal is present, and that any external ously a one input of AND gate 27. 
circuitry which is connected to the subscriber's line Ring burst change circuit 221 applies a high level 
which might allow the line to be seized should be busied 65 input to the reset input of binary counter 31 at every 
out, disconnected, or otherwise respond if required to ring burst envelope transition. Once each of the reset 
the ringing signal. The signals on the RB2 lead is useful pulses has been completed, the binary counter begins 
for external circuitry such as circuitry to busy out the counting, outputting 1£ second pulses at 1J second in- 
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tcrvals from output 3, i second pulses at J second inter- ues to output successive high and low level pulses, each 

vals at output 2, and g second pulses with 2 second I second long. 

intervals at output 1. The pulses are at low level with The inputs of AND gate 28 are connected to the 

respect to the normal high level off state at the respec- second outputs respectively of decimal counter 26 and 

tive binary counter outputs. 5 binary counter 31. It should be noted that high level 

Let us consider as an example of operation the case of potentials are present at both inputs following the re- 

a C2 ringing code (FIG. 1) that is, two one second ring ception of the second ring burst envelope. The first time 

bursts separated by one second off. The two ring burst that both inputs to AND gate 28 are high is with the * 

envelopes are applied to the input of decimal counter second pulse of the second binary counter output first 

26. Accordingly, output 1 goes to high level once it has 10 following the leading edge of the second ring burst 

received the first input pulse, and goes to low level once envelope, and for j second intervals beginning | second 

decimal counter 26 receives the leading edge of the after the J second pulse just described, spaced by | 

second ring burst envelope. At that time, the second second. 

output of decimal counter 26 goes to high level and Since a third ring burst envelope is never received by 

remains at that level since a third ring burst pulse enve- 15 decimal counter 26 > il does not 0011111 10 thre f > th f 

lope is not received tnird out P ut of decimal counter 26 remains at low level. 

At the first transition point of the first ring burst, the The *»« out P ut of b > narv counter 3 * be * in * costing 3 

binary counter begins to count, and is reset at each second low ^ pulses spaced by i seconds following 

subsequent transition point. Therefore output 3 goes to ^ l } ls > °f course, reset and begins a low level pulse 

low level for, it is intended, li seconds. However, at the 20 Rowing «ch transition of the ring burst envelope. 

1 second point, the binary counter 31 is reset, and out- However since both inputs of AND gate 29 never go to 

put 3 again begins its timing of a 1* second low level h * h Icvcl ^ultaneous y, the output of AND gate 29 

pulse. At the leading edge of the second ring burst, that never goes to mgn level. 

r , j , * 2. u • • + j Clearly a decoding of two input pulses has occurred, 

it, 1 second later the binary counter 31 ,s reset, and 2J ^ &n / ^ntted from AND gate 28 to the 

again the U second timing at low level occurs 1 second decoder ^ 32 . u on flrst receiving „ 

later, at the end of the second ring burst, there is a sj , from AND md ^ ^ ^ 

further reset of binary counter 31, and a 1J second low Qf g ^ cod / designation by the closure of 

level pulse begins timing. one or more of switches 33, when a matching of the 

However, there are no further ring bursts received, 30 , t $j j from AND tes 27> M ^ 29 occurs in the 

and consequently the ent.re 1 J second pulse is provided decoder n m outpul signa i - a app ii ed to the clock input 

on output 3 of binary counter 31, following which that Q f flj p .fl op 34 

output goes to high level. Upon finding of a match( . i nd i cat i ng that the decoded 

Output 3 of binary counter 31 and output 1 of decimal ringing signal is intended for the local subscriber, an 

counter 26 are both connected to inputs of AND gate 35 output signaI appears f rom the decoder and code selec- 

21. Since the high level state of output 3 of binary tor 32 , ^ applied to the clock of flip flop 34. 

counter 26 is present only when the third output of With the mput of a cIock signa i t0 flip flow 34> a 

binary counter 31 is at low level, and since the high signal is pro d U ced on the SEL lead, indicating that the 

level of the third output of binary counter 31 is present local subscriber's telephone set is designated by the 

only when the first output of decimal counter 26 is at 40 decoded ringing signal. 

low level, the inputs of AND gates 27 are not at high 7^ envelope signal output of envelope detector 21 is 

level simultaneously, and consequently the output of also applied to the clock input of flip flop 35. This flip 

AND gate 27 remains at low level. fl op a i so has a timing lead T which causes operation of 

The second output of binary counter 26 goes to high the flip -flop after a predetermined period. This Q output 

level at the leading edge of the second ring burst enve- 45 Q f flip fl op 35 is shown as lead L, which is at high level 

lope, which occurs 2 seconds after the leading edge of jf the ring burst envelope is in excess of a predetermined 

the first ring burst envelope. At the leading edge of the period. Where, for example, revertive ringing pulses are 

first ring burst envelope, the second output of binary to be ignored, flip flop 35 would be set so as to provide 

counter 31 goes to low level, for a period of } second. It an output on the L lead when the first ringing pulse is of 

then returns to high level for, what would otherwise be 50 A second length. A flip flop 36 counts the first pulse and 

expected to be 3 second. However, the trailing edge of outputs it to flip flop 35. In the event the first pulse is 

the first ring burst envelope is received \ second later, short duration, since the revertive splash ringing is the 

causing a reset pulse to be applied to the reset input of only ringing code condition having a short first pulse, 

binary counter 31. Again .the second output of binary an output appears on the L lead of flip flop 35. This is 

counter 31 goes to low level for a period of J second, 55 applied to the D input of flip flop 34, which inhibits the 

then returning to high level. One quarter second later, provision of a signal on its SEL output lead, 

the leading edge of the second ring burst is received, As a result, reception of a revertive splash ringing 

causing binary counter 31 to be reset, and starting a signal results in a "no decode" inhibition of flip flop 34, 

further J second low level pulse to be produced. It and the absence of a signal on the SEL lead, 

should be noted that at this time decimal counter 2 goes 60 In the above-described manner, the coded input 

to high level. bursts of ringing are checked for dropouts and false 

Following the J second pulse timing, binary counter signals, while ring bursts are counted, and a signal signi- 

31 second output goes to high level. One quarter second fying the count of the ring bursts is applied to a decoder 

later the trailing edge of the second ring burst envelope . and code selector for matching with a preselected code, 

is received, causing binary counter 31 to be reset. The 65 Revertive splash ringing bursts are ignored, 

second output thereof drops to low level for a J second Turning now to FIGS. 4 and 5 placed together, the 

period. Following this it returns to high level, and since invention will be described in detail. A source of clock 

no further ring burst envelopes are received, it contin- pulses is applied to terminal 40, preferably at a 6.84 
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millisecond pulse rate. The clock pulses are carried to 
the clock input of divider 41 which is preferably a pro- 
grammable divider set to divide the clock frequency by 
3. The clock pulses are also applied to one input of 
AND gate 42. The output of divider 41 is connected to 5 
one input of OR gate 43, which has its other input con- 
nected to the output of AND gate 42. The output of OR 
gate 43 is connected to the clock input of a resettable 
decimal counter 44, which is adapted to count to 9, then 
have its output stay at high level until it is reset by an 10 
input to its reset input R. 

The 9th count output Q9 of counter 44 is connected 
to the reset input R of a second counter 45 which is 
adapted to count to 6 and then output a signal on its 
output Q6. The Q6 output is also adapted to stop count- 15 
ing once its count reaches the output Q6. The Q6 output 
is connected to the input of a bistable flip flop 46, which 
has its output connected to the second input of AND 
gate 42 and the reset input R of divider 41. 

The ringing voltage, wh ich us ually is at a frequency 20 
of 20 hertz is applied to the RRV terminal, which termi- 
nal is connected to the data input D of flip flop 47. The 
Q output of the latter is connected to the reset input R 
of counter 44. 

The 6.84 millisecond pulse length clock signal is ap- 25 
plied both to divider 41, which divides the frequency by 
3 and also to the first input of AND gate 42. The fre- 
quency divided clock signal is applied to OR gate 43, 
which applies a clock signal to counter 44. Counter 44 
is adapted to divide the signal by nine, resulting in an 30 
output signal on its Q9 output, each pulse being 62 
millseconds. 

Assuming that a ringing signal (modified by ex ternal 
circuitry Jo square waves) now appears on the RRV 
lead, the Q output of flip flop 47 goes to low potential in 35 
sychronism therewith (but phase shifted with a clock 
source Pi). Therefore the counter 44 is allowed to count 
only when its reset input R is at low potential level. 
Since the time for counting nine input clock pulses is set 
at 62 milliseconds, its output remains low for that per- 40 
iod, which is in excess of the 50 millisecond 20 hertz 
ringing frequency cycle time. For example, looking at 
FIG. 6, the input RRV signal is shown, as well as the 
synch ronizin g clock pulse Pi and the resultant synchro- 
nized RRV pulses which are output from flip flop 47. 45 
The counter 44 is reset with the Q output of flip flop 47 
going to high potential, and begins counting as soon as 
the noted Q output goes to low level. Accordingly the 
Q9 output lead, la belled RRB1 goes to low level at the 
beginning of the RRV pulse, and counter 44 begins 50 
counting as soon as its reset input R goes to low level. 
The 62 millisecond delay is shown which overlaps the 
beginning of the follow ing cycle. Accordingly the out- 
put signal on the RRB1 lead goes to low le vel and stays 
there as long as there is no drop out of the RRV signal 55 
which is in excess of 62 millisec onds. 

Since the synchronized RRV signal is at low level at 
the beginning of the second cycle, a second 62 millisec- 
ond period begins with counter 44 again counting due 
to the resetting thereof with the initiation of another 60 
synchronized RRV pulse t o the reset input of the 
counter 44, an d the resulting RRB1 signal remains low. 

The RRB1 signal is applied to the reset in put of 
counter 45, which begins counting as soon as the RRB1 
signal goes to low level. The timing of the count to 6 is 65 
preferred to be 164 milliseconds to provide a guard time 
as will be described below. In other words, once the 
RRB1 signal has gone to low level, counter 45 begins to 
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count clock pulses which are input thereto, taking a 
time of 164 milliseconds, after which its Q6 output goes 
to high level and remains there. This output is applied to 
flip flop 46, which applies an output to the second input 
of AND gate 42. At that time, due to the low level 
output from flip flop 46, AND gate 42 stops outputting 
clock pulses to OR gate 43, and only the clock pulses 
arriving from divider 41 are passed through OR gate 43. 
The effective count rate in counter 44 thus slows to J of 
the previous rate. 

In summary, previously decimal counter 44 had 
counted the 6.84 millisecond period clock pulses up to a 
count of nine, for a total period of 6.84x9=61.56 milli- 
seconds (approximately 62 milliseconds). After the 
count to 6 by counter 45 of its own clock input, cutting 
off the flow of clock pulses through AND gate 42, the 
clock rate applied to counter 44 is divided by three, 
which causes the count to 9 to take about 185 millisec- 
onds. 

Accordi ngly af ter 164 milliseconds from the begin- 
ning of the RRV pulse, the pulse rete ntion t ime during 
which dropouts of the synchronized RRV can occur 
changes to 185 milliseconds. This becomes an effective 
timing adaptation of the circuit as it becomes more 
certain that the received signal is in fact a valid ringing 
signal. 

The six count output of counter 45 is applied to OR 
gate 49, which provides an output signal on its output 
RB2 lead. The RB2 signal provides an indication to 
external circuitry that a valid ring burst is present and 
has existed for at least three ringing cycles. External 
ring burst detection circuitry can thereby be adapted to 
adjust its amplitude sensitivity threshold to ringing 
pulses, with decreasing sensitivity after, for example, 
valid ringing cycles in a ring burst has been received. 

It should also be noted that the output signal on out- 
put terminal Q6 of counter 45 is effectively the envelope 
of the input ring burst synchronized with the system 
clock, and delayed 164 milliseconds to start, and de- 
layed 185 milliseconds to its end. The hurst envelope 
appears on the RB2 lead. 

A similar circuit as that noted above is provided for 
sensing the presence of ringing signals on the tip lead. 
Divider circuit 41A has its clock input C connected to 
clock terminal 40, and its output connected to OR gate 
43A. The clock terminal 40 is also connected to one 
input of AND gate 42A. The output of OR gate 43A is 
connected to the clock terminal of decimal counter 44A 
which has its 9 count output Q9 connected to the reset 
input of counter 45A. The 6 count output Q6 of decimal 
counter 45A is connected to the data input of flip flop 
46A, which has its output connected to the second input 
of AND gate 42A, and also to the reset input R of di- 
vider 41A. 

Terminal TRV is provided for the application of 
ringing frequency pulses thereto, and is connected to 
the D input D of flip flop 47A, which has a clock source 
Pi connected thereto as well. The Q output of flip flop 
47A is connected to the reset input R of counter 44A. 

The 6 count output Q6 of counter 45 is connected to 
a second input of OR gate 49. 

.The last-described circuit operates similarly to the 
one described earlier relating to the ringing signals on 
the ring lead. As a result, signals on either of the tip or 
ring leads provide an output on the RB2 lead which 
follows the ring burst envelopes, and which provides to 
external circuitry, if required, an indication that valid 
ring bursts are present Seizure of the tip and ring leads 
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by the local subscriber during this period can thus be 
avoided by external circuitry which does not form part 
of this invention. 

Assuming that ring lead ringing signals are received, 
the ring burst envelope signal output on the 6 count 5 
output lead Q6 of counter 45 is applied through inverter 
51, and is thus available on lead 52 for further process- 
ing. The output signal of counter 45 is also applied both 
to one input of EXCLUSIVE OR gate 54 and to the 
data input D of flip flop 53. The Q output of flip flop 53 10 
is connected to the second input of EXCLUSIVE OR 
gate 54. The output lead of EXCLUSIVE OR gate 54 is 
labelled as the RBC (ring burst change) lead. 

The clock input C of flip flop 53 is connected to a 
clock source P2, and the flip flop is adapted to provide IS 
an output pulse corresponding to the data input signal 
which is delayed by a short period. Thus with the ring 
burst envelope and the ring burst envelope delayed 
applied to the two inputs of EXCLUSIVE OR gate 54, 
the output signal on RBC lead is a sequence of pulses 20 
having a time of the delay between the ring burst signal 
and the delay ring burst signal. Accordingly, every time 
there is a transition in the ring burst envelope, a pulse 
appears on the RBC lead. 

Turning now to FIG. 5, the RBC lead is connected to 25 
the reset input of binary counter 60. A source of clock 
pulses CL7 is connected to the input of a divider circuit 
61, the output of which is connected to the signal input 
of binary counter 60. The RBD lead is also connected to 
the reset input of divider 61. 30 

The output leads of binary counter 60 are shown 
labelled as TBI, TB2, and TB3. The counter is prefera- 
bly adapted to provide 1J second output pulses each 
separated by U seconds on the TB3 lead, at half the 
rate* or 3 second on the TB2 lead, and half of this rate, 35 
at 1 second on the TBI lead. Individual ones of this lead 
is connected, and the aforenoted signals are applied 
respectively to AND gates 62, 63 and 64. The outputs of 
each of the AND gates is connected to individual inputs 
of OR gate 65, and to a code matching circuit as fol- 40 
lows. The output of AND gate 64 is connected to one 
input of each of AND gate 66, the output of AND gate 
63 is connected to one input of AND gates 67 and 68, 
and the output of AND gate 62 is connected to one 
input of each of AND gates 69 and 70. The outputs of 45 
AND gates 66, 67, 68, 69 and 70 are ORed together by 
applying them to the inputs of OR gates 71 and 72, the 
output of OR gate 72 being connected to one of the 
inputs of OR gate 71. 

A binary to decimal converter 73 has individual out- 50 
puts connected respectively to one of the inputs of each 
of AND gates 66, 67, 68, 69 and 70. Inputs 74 of the 
binary to decimal converter 73 are externally connected 
to a set of binary switches (not shown) for switching the 
inputs to a set potential level, for manually setting the 55 
ring burst selection code for the present circuit. Each 
circuit connected to a party line thus can be set to a 
different code. 

Decimal counter 75, for counting the received ring 
burst envelopes, has outputs Ql, Q2, Q3 and Q4, in 60 
which output Q4 is connected internally to the E input 
to stop the counting should a fourth ring burst be re- 
ceived. The clock input of ring burst counter 75 is con- 
nected to lead 52 which carries the ring burst envelope, 
thus adapting the counter to count ring bursts, the count 65 
being incremented at the end of each ring burst. The 
first count output Ql of ring burst counter 75 is con- 
nected to the second input of AND gate 64 which has 



its first input connected to output TB3 of binary counter 
60, the second count output Q2 of ring burst counter 75 
is connected to the second input of AND gate 63 which 
has its other input connected to output TB2 of binary 
counter 60, and the third count output Q3 of ring burst 
counter 75 is connected to the second input of AND 
gate 62, which has its other input connected to output 
TBI of binary counter 60. 

For an understanding of operation of the circuit, 
consider the forms of ringing code shown in FIG. 1, the 
envelope of one of which will be carried on the lead 52 
as described earlier and applied to the clock input of 
ring burst counter 75. The preferred embodiment of the 
circuit is designed to count a maximum of three ring 
bursts, since the ring burst code in most ringing ma- 
chines is standardized at having not more than three 
ring bursts in a ringing code (although other numbers of 
ring bursts can be used by allowing counter 75 to count 
to a different number). Upon the arrival of the first ring 
burst (of whatever length) the Ql output goes to high 
potential level; with the arrival of the second ring burst 
the Ql output goes to low potential and the Q2 output 
goes to high potential, and with the arrival of the third 
ring burst, the Q3 output goes to high potential level 
and the Q2 output goes to low potential level. Accord- 
ingly each succeeding ring burst provides successive 
high level inputs first to AND gate 64, then to AND 
gate 63, and lastly to AND gate 62. It should be noted 
that only one of gates 62, 63 or 64 is enabled from 
counter 75 at a time. 

In the meantime, binary counter 60 is caused to oper- 
ate from clock divider 61, counting 1 J second pulses on 
its TB3 lead, i second pulses on its TB2 lead and § 
second pulses on its TBI lead. AND gates 62, 63 and 64 
are enabled accordingly. It should be noted that AND 
gates 62, 63 and 64 correspond to AND gates 64, 63 and 
62 respectively, and operate similarly as from decimal 
counter 26 and binary counter 31 (FIG. 4). 

The output signals from AND gates 62, 63 and 64 are 
applied to AND gates 66, 67, 68, 69 and 70 as described 
earlier. The second input to each of the latter AND 
gates is provided from the coding switches converted to 
decimal decimal converter 73. Closure of coding 
switches results in high level on output leads of con- 
verter 73. A third input to AND gates 67, 68, 69 and 70 
is provided from a pair of leads to be described later. 

It may be seen that with coincidence of one of the 
output signals of one of gates 62, 63 and 64 and one of 
a preselected code signal from decoder 73 and one of 
the noted third inputs in one of AND gates 66-70, the 
output signal from one of the gates 66-70 is applied to 
OR gates 71 and 72, and the output signal from OR 
gates 71 and 72 is further applied to the clock input of a 
flip flop 76. Flip flop 76 provides an output signal on the 
SEL lead, which indicates reception of a ringing code 
matching the code indicated on the switches connected 
to the inputs 74 of converter 73. The high level delayed 
ring burst signal which is output from flip flop 53 (FIG. 
5) is applied to one input of AND gate 77 with the | 
second low level pulse output signal of the TB2 output 
lead of binary counter 60. After each 2 second pulse the 
TB2 lead goes to high level, and AND gate 77 provides 
a high level output when the delayed ring burst is 
longer than j of a second. This distinguishes short ring 
bursts from long ring bursts, since short ring bursts are 
approximately £ second long (shorter than the period of 
the pulse on the TB2 lead), and long ring bursts are a 
minimum of 1 second long. 
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The delayed ring burst signal on the RB2 lead is also signal on the SEL lead upon receipt of a signal in the 

inverted in inverter 78, and applied to the reset input of clock C input from the output of OR gate 71, indicating 

flip flop 79. The output of AND gate 77 is connected to a matched code receipt. 

the SET input of flip flop 79. The Q output of flip flop It should be noted that the signal applied to the clock 

79 is connected to the data input of bistable multivibra- 5 input of flip flop 76 is in phase with clock Pi, while the 

tor 81, which has a pair of outputs L and L. The L lead signal applied to the reset input of flip flop 76 is the 

goes to high level should the ring burst which is re- delayed ringing signal (from flip flop S3) in phase with 

ceived be of duration longer than 1 of a second, and the clock P2* Accordingly, the signal on the SEL lead 

L output is at high level should the ring burst be less occurs as pulses during the time differential between the 

than i of a second, e.g., J second. The L_lead is con- 10 sources Pi and P2. 

nected to AND gates 67 and 70, and the L lead is con- OR gate 86 will also operate from the output of AND 

nected to AND gates 68 and 69. Accordingly whether g a t e 97, AND gate 87 is activatedjipon reception of a 

the ringing pulse is of long or short duration determines snort (causing a signal on the L lead of flip flop 81, 

whether AND gates 68 and 69 or 67 and 70 are enabled, ^ a hj gn level signal exceeding the low level pulse 

out of the groups of gates 67 and 68, or gates 68 and 69 15 t j me 0 n output lead Ql of binary counter 75. The output 

which are respectively enabled from AND gates 62 and 0 f yvND gate 87 thus provides an indication that short 

63. interval pulses are being received with large waiting 

The circuit has thus counted the number of ring times between, which is an indication of revertive ring- 
bursts received and has indicated whether the last ring mg being received. Since no matching code will have 
burst received is of long or short duration. 20 been rece ived causing a signal to be applied to the clock 

If any of the 1J second, i second or § second pulse m t of flip flop 76> ^ output on the SEL lead is 

provides described earlier is exceeded before another generated. 

ring burst count is received, the end of the ring burst ^ abQve described circuit thus has provided means 

sequence has occurred. The particular ring burst count, for countillg ring bur8tS) f or determining when the end 

coupled with the input of either a long or short burst 25 of ft 6fl]ng ^ has occurred, and for estab- 

indication to the decoding circuitry AND gates 67, 68, whether the tat ^ burst k reUsiwe long or 

69 and 70 via leads L or L, provides an output indica- ^ ^ circuitr ^ for deter niinmg the end of 

ticn as to the count and length of the last nng burst for ^ ^ nce ^ a^ve, * that it waits for 

matching with the preselected code at the end ofthe ^ vel shorter periods as the number of ring 

rmg burst sequence. As a result a signal on the SEL lead 30 tQ de £ mine that an ^ of ^ ring 

is generated. . burst sequence has occurred. Means is also provided to 

It was noted earher that a pulse .s appked to on tte ° ^ ^ ^ ^ rf a 

® ?±T°, th£ mB ^l 61 *" ?■ OT f f ^e w^Hiatchefa preselected code for the subject 

jshea. The RBC lead b connected to the reset mput of ^ to an SEL lead, which indi- 

binarv counter 60. which sets the count to zero each 35 v w ^ w * . •vr**-** t t » 

oiiittiy wiuuw w, wuivu , . cates to external circuitry that a ringing code sequence 

time there is a nng burst started or completed. w u " jk ,Ji_i .„wrik«. 

The outputs of AND gates 62, 63 and 64 are each has been received by *e local subscriber. 
iu« uu^u» W i rviw e »w. *, A person understanding this invention may now con- 
connected to corresponding inputs of OR gate 65. With . ^/ . .1- ^ . „ 
an output signal from OR gate 65, there is an indication ^eive of various mo **?*^ 
thatcoWmgo^ 40 All are conside I cd 

high level during the pauses between ring bursts. This ™*f?* as defined in the claims appended hereto, 
output is connected to one of the inputs of AND gate J man: . . - . , , • „ 
85, which has a further input to the lead 52 carrying the * ringing decoder circuit foi •decoding xoded ring- 
ring burst envelope, and to a clock Pi*. The output of W signab composing at least one ^uence oj long 
Alfcgate85iscoimectedtooneinputofORgate86 ( « ami/or shot bursts of ringing signals, ^ m P™ing 
which has a second input connected to the output of « means for counting the total number of bursts m a 
AND gate 87 which has one of its inputs connected to ^ sequence, 

the L lead of flip flop 81. Another input to AND gate 87 fl>) means for detecting the length of the final burst in 

is connected to the Ql output of binary counter 75, and the sequence relative to a first predetermined inter- 

a further input is connected to clock source P2x- The 50 val, and 

output of OR gate 86 is connected to the reset input of (c) means for indicating the reception of a predeter- 

flip flop 89, the set input of which is connected to a mined code in the event the number of bursts and the 

EES? lead. The output of flip flop 89 is connected to relative length of the final burst in the sequence 

the data input D of flip flop 76. ^ch a predetermined indicated number and relative 

Further, the ring burst delayed output Q of flip flop 55* length respectively. 

53 (FIG. 5) is connected through OR gate 88 (which has 2- A ringing decoder circuit as defined in claim 1, 

a second input connected to a clock source PzJ, which including means for measuring the period of time fol- 

has its output connected to the reset input of flip flop 76. lowing the end of each ring burst, and for indicating the 

With the output of a pulse signal from OR gate 65 termination of the sequence in the event said penod of 

occurring, indicating that the end of a sequence of 60 time exceeds a first predetermined period, 

pulses has occurred, an output signal from AND gate 85 3. A ringing decoder circuit as defined in claim 2, in 

occurs in synchronism with clock source Pi*> and with which the first predetermined period is modified fol- 

the presence of a high level signal on lead 52. The latter lowing each counted ring burst in a sequence, 

condition indicates that ringing is occurring, in order to 4. A ringing decoder circuit as defined in claim 2, in 

guarantee that an output on the SEL lead from flip flop 65 which the first predetermined period is reduced follow- 

76 does not occur with ringing voltage present An ing each counted ring burst in a sequence, 

output signal from AND gate 85 is applied to OR gate 5. A ringing decoder as defined in claim 4 in which 

86 is generated, conditioning flip flop 76 to apply a the first predetermined period is about 1& seconds, and 
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each subsequent predetermined period is reduced by 
one-half from the preceding first predetermined period. 

6. A ringing decoder circuit as defined in claim 1, 3 or 
4, including further means for detecting the presence of 
the first ring burst in the sequence as a burst of ringing 5 
which is shorter than a second predetermined interval, 
and for ignoring it and following ring bursts for a prede- 
termined time if said shorter ring burst is detected. 

7. A ringing decoder for decoding coded ringing 
signals comprising repetitive sequences of long and 10 
short bursts of ringing signal comprising: 

(a) means for converting the ringing signals into pulse 
signals at the ringing frequency, 

(b) means for lengthening each pulse of said pulse sig- 
nals to a 100% duty cycle at the ringing frequency, so 15 
as to form a ringing signal burst envelope, 

(c) means for counting the total number of burst envel- 
opes in a first code sequence of ring bursts, 

(d) means for detecting the length of the final burst in 
said sequence as being in excess of or less than a pre- 20 
determined time period, and 

(e) means for indicating the reception of a predeter- 
mined ringing code in the event the number of bursts 
and the length of the final burst in said first sequence 
respectively match a predetermined number and pre- 25 
determined length thereof. 

8. A ringing decoder as defined in claim 7, in which 
the means for lengthening each pulse includes means for 
lengthening the time of each ringing pulse following a 
first minimum number of cycles in the first burst of 30 
ringing signals for a time period which is a multiple of 

a ringing cycle period. 

9. A ringing decoder as defined in claim 8, further 
including means for measuring the period following the 
end of each ring burst envelope relative to a first prede- 35 
termined period, and for indicating the completion of 
the first sequence in the event the period is in excess of 
the first predetermined period. 

10. A ringing decoder as defined in claim 9, in which 
the first predetermined period is reduced following 40 
each ring burst in the sequence. 

11. A ringing decoder as defined in claim 7 or 10, 
further including means for timing the first ring burst in 
a sequence and for not counting it in the event its time 

is less than a predetermined multiple of a ringing cycle 45 
time. 



12. A ringing decoder as defined in claim 11, includ- 
ing a means adapted to provide output pulses of the 
form of said ring burst envelopes, first counter means 
for counting each said output pulse and for providing a 
corresponding count pulse on successive ones of a plu- 
rality of count leads, and timing signal generating 
means, adapted to provide individual output signals of 
opposite polarity to the count pulses, one having a cycle 
time greater than the maximum expected time between 
ring bursts within a sequence but less than the minimum 
time between the end of one ring burst sequence and the 
beginning of the next, a second having a cycle time of 
less than the cycle time of the first individual output 
signal, and a third having a cycle time of less than the 
cycle time of the second individual output less than the 
cycle time of the second individual output signal; means 
for resetting the timing signal generating means with 
each transition of the ring burst envelopes; means for 
applying the first count pulse to a first AND gate with 
the first individual output signal, means for applying the 
second count pulse to a second AND gate with the 
second individual output signal and means for applying 
the third count pulse to a third AND gate with the third 
individual output signal; and means for comparing the 
signal outputs of the AND gates with preselected code 
signal and for indicating the reception of a predeter- 
mined ringing code upon coincidence thereof. 

13. A ringing decoder as defined in claim 12 further 
including timing means for providing a signal indicating 
that the last ring burst envelope received is either long 
or short relative to a predetermined time period, and an 
output signal generating means adapted to provide an 
output pulse in the event that the predetermined ringing 
code and the relative length of the last ring burst re- 
ceived match said predetermined ringing code and a 
predetermined relative length of last ring burst. 

14. A ringing decoder as defined in claim 13, in which 
the first counter means is a decimal counter and the 
timing signal generator is a binary counter; said means 
for resetting is comprised of means for receiving ring 
burst envelope signals and for generating a pulse with 
each transition of the ring burst envelope, means for 
applying the latter pulse to a reset input of the binary 
counter, and a source of clock signals for driving the 
binary counter. 
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